While some methods for eliciting preferences to assist participatory priority setting in health care in developed countries are available, the same is not true for poor communities in developing countries whose preferences are neglected in health policy making. Existing methods grounded on self-interested monetary valuations may be inappropriate for developing country settings where community care is provided through 'social allocation' mechanisms. This paper proposes and examines an alternative methodology for eliciting preferences for health care programs specifically catered for rural and less literate populations but which is still applicable in urban communities. Specifically, the method simulates a realistic collective budget allocation experiment, to be implemented in both rural and urban communities in Guatemala. We report evidence revealing that participatory budget-like experiments are incentive compatible mechanisms suitable for revealing collective preferences, while simultaneously having the advantage of involving communities in health care reform processes.
Introduction
Given the large share of the population that is typically excluded from political decisionmaking in low and middle income countries (Iguanzo, 2011) , community involvement in the development of health care policies is at the top of the agenda in many places. Such approaches can help correct imbalances in global health and development (Uneke et al, 2013) . Nonetheless, involving the public in health decision-making is complex given the nature of social organisation -often times, communities lack basic infrastructure, and hold heterogeneous values and cultures to policymakers. Limited participation can result from multiple reasons, including high illiteracy rates and difficulties in communication where local languages are prevalent (Costa-Font, 2003) . In other words, access barriers often go unnoticed by policy makers. Yet, experiences of participatory budgeting can improve access to vital public services, as shown in Porto Alegre between 1989 and 1996 for sanitation and schooling enrolment (Santos, 1998) .
Health care reform in developing countries often runs the risk of failing to cater for the neediest majority, and often focuses on the minority elites' issues. Specifically, health policies in Latin America do not reflect the needs and preferences of the population, and instead civil servants and individuals working in the formal sector (and are therefore taxpayers on a payroll) tend to become prioritised, with the risk of leaving those without political voices neglected. Given such constraints, reforms call for a better understanding of preferences of those communities. Pattern et al (2006) discusses the implementation of a participatory action research project, which served to implement changes in one province of Canada and more generally Mitton et al (2009) review the literature on how participatory experiments are carried out and used. One aspect is the development of elicitation mechanisms to involve the public in health care decision-making (Mullen, 2004) .
The design of preference elicitation methods are far from straightforward if communities are not accustomed to the formal rules of the market, with the consequence that market values are difficult to reveal. More specifically, given the differing cultural backgrounds of populations, we term the latter: 'cultural constraints to benefit revelation'. Further, once benefits have been revealed, another constraint exists -that of identifying individual social preferences for different programs.
In this paper, we describe a method to elicit and involve otherwise neglected populations in priority setting and report the results of an experiment in Guatemala, a country where the needs of indigenous populations are poorly represented. The strategy, based on ranking and discussions, was first pilot tested with a group of college students and an ethnic minority group; then on several groups at the community level. The study was conducted between 1998-2001. The strategy was chosen because in such a setting, willingness to pay studies as a tool to value health system programs may not be appropriate 1 . Further, from a policy perspective, such societies are subject to a highly constrained budget, funded wholly or in part through a mix of general taxation, transfers, aid and other sources. Hence, health program valuation does not only encompass the benefits and costs to the individual, but also social or collective sacrifice.
Under such circumstances, the opportunity cost of choosing a program is not the income forgone of the choice made, but that of benefits of an alternative program to the community and individuals. This raises some ethical issues insofar as traditional decision making criteria might not align with the preferences of excluded communities. In dealing with these issues, this paper explains a new methodology that contains some adapted techniques, which have previously been, used for valuing health systems in Europe where health care is largely publicly funded (Costa-Font and Rovira, 2008) . This implies that the individuals' rationale is no longer driven by market incentives but by community wellbeing. As Heyman and Ariely (2004) found, social markets are highly insensitive to the magnitude of the individual's compensation to motivate an activity. Hence, the design of preference elicitation mechanisms in community settings cannot be mixed with market mechanisms or monetary units.
Our experiment informs the wider debate on revealing values for health programs in societies where the communitarian way of life is normal. Individualistic elicitation techniques such as contingent valuation studies suffer from order effects when multiple goods are subject to valuation (Payne et al, 2000) 2 . Further, monetary preferences are subject to monetary illusion, so that individuals would tend to reason on nominal, rather than real, terms (Shafir et al, 1997) . WTP approaches do not usually frame the individual's decision within a budget 1 Willingness to pay does not work in collective systems because the decision framing in collective settings is not a market one, and offering incentives influences social norms in line with what could be defined as "motivation crowding out". Heyman and Ariely (2004) show that individuals might frame a situation as social or monetary, and that framing a situation as monetary reduces pro-social behaviour. 2 There is evidence from literature that shows monetary preferences are no longer stable following socioeconomic shocks (Mataria et al, 2006) , and are instead expressions of attitudes (Kanheman et al, 1999) .
constraint and as a consequence, respondents are not likely to consider the opportunity cost of their valuations. Evidence suggests that the value of public goods falls when the good is valued further down the sequence (Carson et al, 1998; Carson, 2000) . Yet, ordering effects cannot be explained by economic theory unless we accept that individuals are confronted with realistic decision-making contexts where real opportunity costs are taken into account.
Evidence from willingness to pay studies shows that an individual's reference point in valuing goods differs when different programs are valued together, and in particular that some specific program characteristics might stimulate certain utility dimensions compared to others (Tversky and Simonson, 1993 The following section describes the experiment. Section three contains the results and a final section concludes with a discussion. The following section reports the experiment including its design and instruments. Section three reports the main results; section four reports a discussion section, policy implications and conclusion.
Methods

Study Design
The study aimed primarily at developing suitable instruments to elicit resource allocation preferences for heterogeneous communities, particularly those who have low levels of literacy and especially ethnic minorities that do not speak the country's main language. We draw upon experimental evidence, which employs a proposed methodology designed to be of practical use across a wide spectrum of groups (particularly between population subgroups and more specifically between male and females, indigenous and non-indigenous as well as people of different age cohorts). In addition to practical aims, the methodology attempts to contribute to a wider academic discussion on how best to elicit preferences for health programs in different social environments. Specifically we have devised some instruments to elicit preferences for health related programs.
As is standard practice, a reference guide was developed and a facilitator's manual was drawn up (in Spanish), and ethical clearance was granted by the ethics committee of the economics and social science faculty of the University of Barcelona. The facilitator's guideline manual gave specific instructions, which were followed under normal circumstances; including specific notes on dealing with population responses and a description of the different steps of the experiment were outlined. We developed a specific questionnaire for each type of exercise. Given that the literature suggests that preferences can be altered after discussions and deliberative processes (Mitton et al, (2009) , we did not follow a standard survey format exercise but used a set of deliberative group meetings in a focus group format through which participants elicited their preferences. This deliberative method allowed participants to think hard about all aspects, and consider viewpoints, which they may not have thought of during their preliminary choice making. The meetings involved a first
meeting where an open discussion on the health care needs and benefits of each population community and the health system were revealed, followed by a second meeting, where we came back to those needs and benefits after designing a set of targeted programs (after consultation with health policy makers).
The research methodology was tested on three different populations in Guatemala -one in a rural area and two in urban areas. The validation and pre-testing was carried out with the help of a local NGO ("Vivamos Mejor") in collaboration with the Ministry of Health in Guatemala. The whole experiment was endorsed and supported by the government, which opened up access to facilities and communities. Data gathering started in 1998 and lasted until 2001 although the full data was not processed and ready for research until much later, and the data were only disclosed after a period where the analysis was checked and reliability testing was carried out.
Given the novelty of the experiment, we were compelled to perform different forms of pretesting among participants of varying literacy level, social status and exclusion. The first carried out a focus group with 10 evening psychology students of both sexes aged between 25
and 50 years (mostly working as bureaucrats) as well as another group of eight students of apiculture (mostly from upper middle class families). However, to ensure the methods would be applicable to indigenous communities, we pre-tested with 8 participants of both sexes aged between 20 and 50 from the Patanitic community in the region of Solola, Kiché 3 . Given the group heterogeneity, the specific question phrasing was adapted to accommodate each group's values and expectations.
Benefit Classifications and Program Design
Information was mainly portrayed to participants rather than facilitators to minimize potential biases. The discussion content was mainly focused on the needs of the community, rather than individual specific needs. Once the methodology was tested, a list of programs was subsequently elaborated upon and a second focus group took place to explain the results with the presence (only in this phase) of representatives from eight non-governmental organisations. Feedback was gathered as to how similar results could be transformed into action. This feedback was in turn helpful to evaluate the extent to which the tool was effective, and whether some amendments in its implementation were required. An example of the type of benefits identified were as follows, as revealed by a group of indigenous women between 20 and 50 years of age and classified in terms of health gain, process and equity (Table 1) .
[Insert Table 1 abut here]
Once a list of program was elaborated upon, participants were asked to discuss about the priorities of difference programs and perform a set of priority setting exercises. The first was a standard program priority (so called contingent) ranking. The program with the highest priority was assigned a number one, and the exercise was continued until 15. The number of programs was not specifically pre-determined but resulted from the need to make the decision-making realistic (which in turn was thought to motivate participants), and to avoid too much complexity. This led to a further reduction in the number of programs to be valued and prioritised: after the contingent ranking exercise, each participant was asked to announce which programs they ranked, alongside justifications. In both groups, participants held a stimulating discussion where the pros-and cons of different programs were discussed. Results were then written up on a poster, hung in the session room. At this point the facilitator explained the next activity was a hypothetical exercise in financial resource allocation.
After the priority ranking exercise, a financial allocation exercise followed, which was explained in detail to participants as a decision making problem where the Ministry of Health had 100,000 quetzals to spend on a list of programs. Participants were tasked to allocate this money, but not necessarily to all programs -just the ones which they thought to be most appropriate. Participants performed the assignment first on their own, and then after through a deliberative group discussion. As per the previous activity, amounts allocated were justified and discussed, and six programs were selected. Then the facilitator read and explained the list of selected programs and asked participants to prioritise them in terms of benefits. The information was also recorded on a flip chart on the wall, which was read or translated (depending on the ability of the community to understand).
The community exercise
A community exercise (in the form of a deliberative process) took place in 21 communities in ten municipalities in four departments in Guatemala. The sample and study designs were carried out with support from the following NGOs working in various municipalities (given in brackets): FUNDADESE (Quiché), Asociación Vivamos Mejor (Sololá), CARE (San Marcos) and the Cooperativa Chiquimulja (en Chiquimula). Each NGO undertakes and supports health related projects with the Ministry of Health. From those, below are the programs brought up and discussed in community meetings (or focus groups), alongside the number of meetings in which they were mentioned:
Program
# Communities discussed
Vaccination campaigns 21
Midwife training 19
Health promotion campaigns 16
Medical training campaigns 10
Health education campaigns 9
Community toilets 9
Food distribution 5
Community pharmacy 5
Access to traditional medicines 5
The choice of municipalities was made after a preliminary consultation with participating NGOs. On average, the number of inhabitants of such communities was 1407, but ranged from 240 to 5479. 70% of the communities where the exercises were undertaken have potable water, however only 3 out of 21 can be accessed by a paved road, 6 can be accessed by a quasi-paved road and the remaining have no access via paved road. Roughly the same numbers of communities by distance from the municipal capital (which tend to have better health care infrastructure) were chosen: 8 are at less than 5 km, 6 are within 10km and the remaining 7 are over 10 km from the municipal capital. However, the distance to a primary care centre is more convenient, with 10 out of 21 being under 5km and the remaining, between 10-30 km. Distance ranges between 2 and 28 km. When we translate these distances in travel time, the majority (17 out of 21) must travel over an hour to access primary care.
The selection of participants in each session was carried out by facilitators based on the manuals that state that the final group should be representative of the population based on gender, age and status. However, the choice of participants was left to them. There were 95 participants in the 21 sessions, equating an average of 5 participants per session. 38%
participants were women. Although in some meetings, the gender was imbalanced, the majority of sessions were mixed. If a participant walked out of a meeting before its conclusion, their characteristics were not registered. Participants of the meetings included many professionals including health promoters, midwives, traditional medicine healers, nurses and health educators and members of local health improvement committees. Most participants were bilingual, although for the most part, the most common language was of Mayan origin. Age profiles and ethnic groups of members are described below. The median age was 36 years, but ranged from 15 to 81. In terms of ethnicity, 47% were Latino, 22%
were Quiché, 16% were Cachiquel and 10% were Mam; the remaining are classed as 'other'.
The benefits and issues raised by meeting attendees were varied.
Meeting Dynamics
The adaptation of the preference elicitation methodology was carried out in two-step sessions. Prior to the community meetings (where preferences were elicited), local leaders were contacted and informed the about project goals. After hearing about the project, they decided whether to support it. By gaining their support, it was easier to increase the credibility of the exercise among the community, and to choose motivated participants. No more than 8 participants were called upon, and a mix of men and women was preferred.
Participants were offered a meal and drinks as compensation for their time. In Maya communities, a translator was used. Trained researchers assisted technical personnel from the NGO. The majority of meetings took place in school premises or small health units (buildings where communities store drugs and basic health equipment). Meetings outlined the study goals and described the methodology, and participants were asked to name the programs or health actions to ascertain their knowledge and potential benefits. In addition, participants were asked about their expectations of the different programs and drew a picture that identified the program. Alongside picture drawing, the specific characteristics of the program were described in detailed by the facilitators to ensure they understood the content of the program. Finally, the facilitator's instructions made it very clear that discussions should involve all participants and no single participant could take over the conversation. Reports from facilitators suggest that all participants successfully contributed to the discussion. At the population level, as in the case of community groups, the methodology was effective so long as people had some knowledge of Spanish. However, for monolingual communities, the illiterate, and those without exposure to the health system, the methodology may have presented some problems. An interesting feature is that rural group appeared to recognize better then urban groups the value of some programs, perhaps because of their greater need.
As such, priorities are governed by how they satisfy basic community needs, but from the point of view of public health, it may not be the most appropriate. A clear example of this is the preference for food aid programs.
Elicitation Exercises
The first meeting ended by asking participants to present each program by drawing a picture in order to make sure participants had understood the content.

Ranking Exercise
The second meeting began with a picture of a ladder with eight steps, and a picture of the eight programs under consideration. This was chosen as a way to represent -in a simple way -the priority ranking exercise in a society that is not used to making such decisions.
Participants were asked to rank the most preferred program on the highest step, and the second most preferred on the second highest step, and so forth until they reached the bottom step of the ladder. The main purpose of the ranking followed by a valuation was to allow for a mechanism which ascertained respondents' consistency of preferences, as information was mainly portrayed by participants rather than facilitators to minimize potential biases.

Budget Exercise
Once the ranking exercise was carried out, an icon of each program was developed to identify the health programs selected by the indigenous groups. These icons were attached to plastic glasses and respondents were then each allocated 100 wooden tokens, which represented additional funds in the hands of the Ministry of Health. They were requested to distribute the tokens among the glasses/programs according to the intensity of the preferences they had for each program. They were told that the sum of tokens allocated by each person would be taken as the collective values of the preferences of the community, making clear that they were not required to spend on every program. The advantage of this mechanism is that it allows the revelation of community preferences, and hence individuals could change their rankings and valuations to reflect their values. Finally, as a way to motivate individuals' participation they were told that their allocation would influence decision making, although the aggregation mechanism was not revealed to reduce potential strategic preference revelation.
Results
In the first step, the experiment identified health system benefits such as improvements people would like to see within the health system. These benefits are then classified in term of structure, process and outcomes and, together with the improvements revealed by other groups, helped to define the list of potential programs within the health reform, which were valued and prioritised in a second step of the experiment as explained below. An example of the expected improvements elicited were the following: "expansion of health education on prevention", "expand prevention campaigns", " increase the availability of low cost medicines", " medicines should be priced fairly", "health services should be fairly distributed across the territory", "avoid inaugurating health centres without the right equipment", " reopen state pharmacies", "expand traditional medicines converge and homoeopathy" and "get doctors to improve attention provided to their patients".
The identified benefits were as follows: The results of the first phase of validation showed that participants groups were able to identify with precision the concept of a "program", although many had never had contact with public health services. Populations in rural areas of the country were also able to identify and relate with programs given past experiences with health providers. These programs had been assigned benefits similar to those set forth in our program classification, categories and benefits. For the second phase, the study used a working guide, which presented the programs, followed by a short summary of the benefits that had been mentioned in the previous session. Finally, the list of programs were ranked and evaluated. Table 2 reports the rankings of health programs based on the position individuals locate each program in each of the five community meeting groups. The rankings are per group and hence it is possible to carry out a varying set of preference aggregation exercises. However, for the purpose of our exercise, we aggregate ratings using the conventional Borda count, (a common aggregation procedure that computes the sum of total scores for each program).
Given the nature of the experiment, we separated five priorities from highest to lowest. Two types of aggregations were also calculated, firstly on unweighted scores and secondly, on weighted scores.
The most important conclusion arising is the large heterogeneity in responses, which reflects differences in community-specific needs, in their use of health services. For instance, whilst participants in-group 1 would provide an extremely high valuation to the building of a health centre, this was not the case in other groups. In other words, the perception of health need is very much localised 4 . Group 1 concentrates all health program rankings in only five programs. In contrast, other groups show a wider variation in rankings. In any event,
programs that attain a high rank are those aiming at either improving infrastructure (e.g., new health centre or a community pharmacy) or improving patients' and professionals' education (e.g., educational campaigns or training midwives). Preference heterogeneity is indicative of the importance of designing well analysis methods, and highlights the importance of this type of exercises: unless these exercises are developed, it is hard for policy to target certain groups that are less likely to participate in the political process, and address their priorities and concerns.
[Insert Table 2 and Table 3 about here]
In Table 3 we report the aggregate valuation of different programs reporting the mean rating (based on tokens) and the standard deviation, the latter indicating the degree of agreement (or variability) of different valuations. Results are in line with previous findings from the ranking exercise, and suggest that infrastructure programs attained the highest valuation (although there is high variability in their valuation as shown by its standard deviation). We could not separate clearly the results in terms of the size of the community but valuation seem to exhibit a clear idiosyncratic or community specific effects which raise the point of the ideas aggregation mechanism. In addition, access to health care (e.g., nurses) and education campaigns appear to rank highly. However, in understanding the results of these exercises, it becomes apparent that there is a need to reduce the number of potential dimensions of benefits. This task can be performed using statistical techniques of principal component and factor analysis which allows one to convert a set of possibly correlated programs ratings into a set of linearly uncorrelated variables called principal components that reflect the dimensions of value that are reflected in valuations (Jollife, 2002) .
[Insert Table 4 about here]
From Table 4 we identified some programs with implicit dimensions based on correlation analysis. On that basis, our interpretation is that the four dimensions that receive the highest value are infrastructure, access to health care, process utility benefit and finally patient and professional training. The results can be interpreted in term of a Maslow necessity pyramid (Maslow, 1954) . The priority is shown to be coverage for basic needs and infrastructure, followed by the allocation of health resources and finally, process related matters. This dimensionality seems consistent with traditional problems that developing countries exhibit where often the main barriers to access to health care are actually outside the health system.
Discussion
Health system reforms in developed countries often need to confront questions on how to prioritise health system benefits, and what programs to design while taking into account the needs of the often marginalised. A stream of literature has focused on the development of deliberative choice of health plans; for example, in the so-called Choosing Health plans All
Together (CHAT) exercise (Dannis et al, 2006 and Goold et al 2005) . CHAT aims to empower users by involving them in the insurance design through deliberative and participatory processes that elicit values and preferences. However, obstacles are abundant, including selecting a representative, motivated and knowledgeable sample. Some evidence from Ontario suggests that citizens are generally reluctant to be involved in setting priorities (Lomas 1997) and whilst Goold et al (2005) found that it is possible to design an operative elicitation mechanism which engages the public, findings also suggest that disenfranchised, generally uninsured and less educated are less motivated by such exercises. Feacham et al, 1989; Nuyens, 1997) . Uneke et al (2013) developed mechanisms to assess qualitatively policy maker meetings at the macro level to assist priory-setting exercises, but they did not attempt to involve the public. Another example is an application of CHAT in Indian insurance decision making, which allowed many choice options and trade-offs within a limited budget. The exercise is built around a circular board, which displays insurance benefit options as slices of a pie chart, and participants are given stickers representing the monetary amount of their insurance premium (Danis et al, 2007) . However, again, the experience relies on revealing individual, rather than collective, preferences, which is pertinent when considering excluded groups. With this view in mind, both elicitation techniques and methodologies could be devised to explicitly address these issues 5 .
We have argued that elicitation techniques to deal with preference and valuation of different health programs are challenging where communities are heterogeneous and individual decision making follow communitarian patterns. In this paper we have tested the feasibility of a methodology for preference elicitation based on group meetings and budget allocation exercises based on allocating tokens to a list of programs that attain a set of previously revealed health care benefits. Alternative methodologies such as willingness to pay studies are not valid here as they assume individualistic reasoning that might not be entirely applicable in societies that organise their life collectively (Costa-Font and Rovira, 2004) .
Furthermore, decision making on behalf of society as a whole might be understood differently depending on the inclusiveness of individuals in society.
This study has proposed a mechanism to partially overcome this limitation using methods to draw out levels of opportunity cost when individuals pretend to be public decision makers.
The experience was shown to be conceptually incentive compatible in close-knit communities and in addition, it is practical insofar as it manages to reveal reasoned preferences that capture the collective sacrifice of a set of different programs (or health actions). In doing so, we have been able to identify a list of programs that the population would value highly, and a set of potential benefits that the Guatemalan government could consider in making decisions on competing health programs.
In applying this new methodology, we believe that it has allowed us to visualize the enormous potential of deliberative methods, as confirmed by studies in both developed and developing countries (Mitton et al 2009) . However, we believe that this potential is still underdeveloped and worthy of further exploration particularly in the context of coverage expansion within sector reform processes that takes place in-country. At the community level, this methodology is very important because the quantification of preferences was based on collective sentiments, not individual perceptions. Thus, many community leaders could clearly see that things that they thought were important to the community in fact are not, or less so (for example, men in the community did not think it was important to have a traditional medicine program, however females thought it was, and voiced this when assigning budgets). Although the data was collected a while ago and the results were reported immediately, the results and methods were not published because it was originally planned to be enriched by further evidence from another experiment that eventually did not take place.
However, the evidence we report in the paper indicates that participatory priority setting processes nonetheless present an operational and sustainable framework, which can be used in a variety of settings.
An important limitation to mention when implementing priority setting exercises in developing countries is the inter-sectorial nature of health related needs which often rely on improving other basic services such as roads, housing and education. Given this, participatory exercises might also consider the possibility of expanding health care resources as a trade off with other sectors and projects (e.g., infrastructural projects).. Finally, another question lies in how best to aggregate and translate the results of the experiment to government actions, a topic left for future research.
Conclusion
This paper has proposed new method to elicit at community level health care preferences 
